Mathematical modelling of pollutant concentration distribution in river by Ismail, Norsyazwani
1 
 
 
 
 
MATHEMATICAL MODELLING OF POLLUTANT CONCENTRATION 
DISTRIBUTION IN RIVER 
 
 
 
 
 
 
 
 
 
 
 
NORSYAZWANI BINTI ISMAIL 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITI TEKNOLOGI MALAYSIA 
 
 
 
 
 
4 
 
 
 
 
MATHEMATICAL MODELLING OF POLLUTANT CONCENTRATION 
DISTRIBUTION IN RIVER 
 
 
 
 
 
 
NORSYAZWANI BINTI ISMAIL 
 
 
 
 
 
 
A dissertation submitted in partial fulfillment 
of the requirement for the award of the degree of 
Master of Science(Engineering Mathematics) 
 
 
 
 
Faculty of Science 
UNIVERSITI TEKNOLOGI MALAYSIA 
 
 
 
 
JUNE 2014 
 
 
 
6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This is my present to my beloved husband, parents, family and for those who are 
always believes and appreciates in the richness of learning. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7 
 
 
 
 
ACKNOWLEDGEMENT 
 
 
 
 
Alhamdulillah, all praise to Allah, the must Beneficent and must Merciful for 
giving me the blessing to complete this project.  This thesis would not have been 
possible without the guidance and support of many individuals.  Therefore, I would 
like to thank to all who helped through my study both direct and indirectly. 
 
 
I would like to express my greatest appreciation to my supervisor Prof Madya 
Dr Shamsuddin bin Ahmad for your ongoing patience, constant motivation and 
guidance during my research.  I also like to thank all examiners for their guidance, 
comments and invaluable advice throughout two semesters to complete this thesis. 
 
 
My deepest gratitude goes to my husband, family and friends for their 
unwavering support, encouragement, and unconditional love.  Not forgotten my 
employer, Johor Matriculation Collage and staff members for their understanding 
and support.   Last but not least, I am indebted to my course mates and my colleague 
who continuously supporting me throughout all the process with their guidance and 
advices.  Your love and help really made me through this project successfully.  
Thank you for all tolerance and motivating me whenever I needed. 
 
 
 
 
 
 
 
 
 
 
 
 
8 
 
 
 
 
ABSTRACT 
  
 
 
 
In recent years, the interest in preserving the quality of water for distribution 
processes in order to maximize the fulfillment of various sectors has considerably 
increased. Be it domestic sources, industrial or agricultural effluents, the massive 
increase of industrial productions accompanied by high growth of large urban 
populations has led to severe water pollution problems. Therefore, to identify water 
pollution, water quality models becomes an important tool to recognize the behaviors 
of pollutants in water environment. In this dissertation, the most important objective 
is to understand and formulate a mathematical model involving the study of pollutant 
transport in water environment via an advection-diffusion equation in river. The 
analytical solution of the model is found using Laplace transform method. Once the 
equation is solved, the solution is plotted using Maple for an easier analysis of the 
result. Graph of concentration of the pollutant against distance will be interpret and 
discuss. The result suggests that the concentration of pollutant is decrease against 
distance. 
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ABSTRAK 
 
 
 
 
Dalam tahun-tahun kebelakangan ini, kepentingan mengekalkan kualiti air 
bagi proses pengagihan untuk memaksimumkan memenuhi pelbagai sektor telah 
meningkat dengan banyaknya.  Sama ada sumber dalam domestik, pengaruh industri 
atau pertanian, peningkatan secara besar-besaran pengeluaran industri yang disertai 
dengan pertumbuhan penduduk bandar besar telah membawa kepada masalah 
pencemaran air yang teruk. Oleh itu, untuk mengenalpasti masalah pencemaran air, 
model kualiti air menjadi alat penting untuk mengenalpasti ciri-ciri bahan pencemar 
dalam sumber persekitaran air. Dalam disertasi ini, objektif paling penting adalah 
untuk memahami dan merangka model ringkas matematik yang melibatkan kajian 
dalam aliran bahan pencemar dalam persekitaran melalui persamaan olahan-resapan 
dalam sungai. Penyelesaian analisis model didapati dengan menggunakan kaedah 
Laplace. Setelah persamaan tersebut diselesaikan, penyelesaiannya akan di plot 
dengan menggunakan perisian Maple untuk menganalisis keputusan yang diperoleh. 
Graf kepekatan bahan pencemar terhadap jarak akan ditafsir dan dibincangkan. 
Hasilnya menunjukkan bahawa kepekatan bahan pencemar berkurangan terhadap 
jarak. 
 
 
 
 
 
 
 
 
 
 
 
